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Alerting Abstract WO A 

A method for working bone cement (11) into a cavity (9), in a bone (10), for fixing a prosthesis, vibrates it 
mechanically, A rotary motion produced by a dentist's drill, for example, is transmitted to a steel pin (4), which has a 
radial projection which engages the inner surface of a tube (8) placed in cement. 

A pressure loading means (6) surrounds the tube to transmit an even downward force over the cement surface. 
USE/ AD VANTAGE - Rapid and proper penetration of the bone cement into spongy bone for effective prosthesis 
immobilisation is achieved. @(7pp Dwg.No.l/l)@ 
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(57) Abstract 

In a method for working bone cement (11) placed in a cavity (9) of a bone (10), for instance 
in the medullary canal of the femur, for fixing a prosthesis in the cavity, the bone cement (1 1) 
placed in the cavity (9) is vibrated mechanically. A device for carrying out this method has a vibrat- 
ing means (8) which is adapted to vibrate the bone cement (11) placed in the cavity (9). 
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CLAIMS 

1. A method for working bone cement (11) placed in a 
5 cavity (9) of a bone (10), for instance in the medullary 

canal of the femur, for fixing a prosthesis in said cavi- 
ty, characterised in that the bone cement 
(11) placed in said cavity (9) is vibrated mechanically. 

2. Method as claimed in claim 1, character- 
10 i s e d in that the bone cement (11) placed in said cavi- 
ty (9) is subjected to a slight pressure while being vi- 
brated • 

3. A device for working bone cement (11) placed in a 
cavity (9) of a bone (11), for instance in the medullary 

15 canal of the femur, for fixing a prosthesis in said cavi- 
ty, characterised by vibrating means (8) 
adapted to vibrate the bone cement (11) placed in said ca- 
vity (9). 

4. Device as claimed in claim 3, character- 
20 i s e d in that the vibrating means (8) is adapted to exe 

cute a rotary movement. 

5. Device as claimed in claim 3 or 4, charac- 
terised by pressure loading means ( 6 ) having a 
cross-sectional shape corresponding to that of the cavi- 

25 ty (9), and adapted to be introduced in the cavity to be 
pressed against the bone cement (11) placed therein. 
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Surgical instrument for improving cementing of orthopedic implants, includes vibration unit which applies 
controlled vibration to orthopedic implant during positioning of implant in cement receiving cavity formed to 
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Alerting Abstract WO Al 

NOVELTY - The instrument (31) includes a vibration unit which applies controlled vibration to the orthopedic 
implant (21) during positioning of the implant in a cement receiving cavity formed to a bone, to increase the 
penetration of the cement into the bone. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for an orthopedic implant cementing improvement 
method. 

USE - For improving cementing of orthopedic implants. 

DESCRIPTION OF DRAWINGS - The figure shows the isometric view of the surgical instrument, during its use. 
2 1 Orthopedic implant 
3 1 Surgical instrument 
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[57] ABSTRACT 

A seal member for fitting over and sealing the opening 
of a cavity in a bone to allow pressurization of cement 
in the cavity has an aperture for sealingly receiving a 
cement delivery nozzle. The seal member may be a 
balloon seal, which may be inflatable and expandable, 
or a solid body of conformable material. In use, the seal 
member is urged against the opening, e.g. by force ap- 
plied by the barrel of a cement delivery gun on an abut- 
ment means having an apertured pressure piece shaped 
to urge the seal member against the mouth of the open- 
ing. 

12 Claims, 11 Drawing Figures 
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nozzle 34 passes through the funnel portion 132 and made of a solid viscoelastic conformable material as 

through an aperture in the bridge portion 134. The described above. An appropriately configured pressure 

bridge portion 134 is laterally elongate, and has a down- piece will be used. 

wardly extending leg 138, 140 at each side portion. The Even when considering a single type of bone, e.g. the 

two legs are of unequal length. Each has a lower por- 5 femur, there is considerable variation in form. It may be 

tion 138* 140a of reduced diameter, adapted to be re- possibe to produce a pressure piece whose curvature 

ceived snugly in a respective blind bore 132 in the pres- and form make it usable with (e.g.) virtually all human 

sure piece. femurs. Alternatively, the availability of a range of 

In use, as shown in FIG. 9 the cement gun is pressed pressure pieces, and/or the reversibility described with 

with its barrel end 136 abutting within the funnel por- 10 reference to FIG. 10, may be desirable, 

tion 132 of the distance piece. The thrust is transmitted, while the invention has been illustrated above with 

via the legs 138, 140 engaging in the bores 132, to the reference to the preferred embodiments, it will be un- 

pressure piece 126. This is shaped so as to urge the seal derstood by those skilled in the art that various changes 

member 114 against the canal opening 12 (Note how ^ be made without departing from the spirit a 6 nd 

the combination^ the unequal legs 138, 140 and the 15 of the invention> and it is intended t0 £ over a]1 

unsymmetncal banana . shape of the pressure piece such ch and raodifications by the appended 

matches the member 114 to the canal opening 12.) The claims 

nozzle 34 of the cement gun extends into the medullary We 

*V h *^T C ™ ^r PCd k~ ,m • ™ Apparatus for use in pressurization of cement in a 

If the illustrated type of Tillable seal member 114 is 20 f„ „ , „ . . m * . . . 

used, it is filled with hquid (e.g. sterilised water) before l^Zrl^ ~ * T v comprising a seal mem- 
the cement is pressurised, as described above widi refer- £ u 1 °Pf nms ° f the cav " 
ence to FIGS 1 to 3. If on the other hand a solid seal is Uy * Said S ?f n memb ! r being deformable and having an 
used, it is forced down onto the femur by the pressure " ppcr !owe ' substantially planar surfaces and fur- 
piece 126, and deforms to the shape of the bone. (Its 25 fher including a ttansverse aperture for seahngly receiv- 
intrinsic shape may be subtantially identical to that of a cemen ; delivery nozzle extending through a cen- 
the member 114 as seen in FIG. 8.) tnU re S lon thereof ' md seal raem *> er being dimensioned 

The person skilled in the art will be able to select a amn & ed so « t0 «rgeable transversely, with a 

suitable material for making a solid seal on the basis of sa l d noz * le extending through said aperture m sealing 

the information already given. By way of example, we 30 relatlonshl P Wlth the portions of said seal member defin- 

would mention the plastics materials known by the in 8 the aperture, with deformation of the seal member, 

trade names of Sorbothane and Sarathon, both pro- said lower P lanar surface disposed in substantially co- 

duced by Professor M. Hiles, University of Akron, P lanar relationship with the surfaces of the bone defin- 

U.S.A. The former has been suggested for lining shoes, m & opening of the cavity so as not to invade the 

to take shock loads, but the latter is perhaps preferable 35 cavit y and t0 extend beyond the edges the opening of 

for present purposes. A solid seal (with an aperture the cavitv t0 contact the surfaces of the bone defining 

defined by a sleeve 118) can be made in such a material. tne <*vity to provide sealing around the cavity, said seal 

It may be re-usable, but on grounds of hygiene it is member further providing sealing directly around the 

preferable to use a new seal for each operation. This is delivery nozzle, whereby cement under pressure can be 

of course much more practicable (in terms of cost) than 40 P^ed through the nozzle into the sealed cavity and 

when using a balloon seal. provide complete filling of the cavity. 

Both materials are viscoelastically conformable. That 2 » Apparatus according to claim 1 wherein the seal 

is, they are resiliently deformable rather like rubber, but member comprises a flexible, liquid-containing bag de- 

the deformation properties vary with the nature of the formable to facilitate sealing at an irregularly-shaped 

deforming force. 45 cavity opening. 

It may be convenient to use the pressure piece either 3. Apparatus according to claim 2 wherein the bag 

as shown in FIGS. 7 to 9, or the other way round as nas means for inflation with liquid, 

shown in FIG. 10. The apparatus shown here differs Apparatus according to claim 3 wherein the bag is 

only in that the pressure piece 126' has through-holes resiliently extendible by inflation. 

132' and not blind bores. These holes 132' serve to seat 50 s - Apparatus according to claim 1 wherein the seal 

the legs 138, 140 in either orientation of the pressure member comprises a substantially solid body, 

piece 126'. 6. Apparatus according to claim 1 further including 

FIG. 11 shows a modified abutment means 222, abutment means adapted to overlie the seal member and 

which differs from that of FIGS. 7 to 9 primarily in the having an aperture therethrough arranged to receive 

form of the pressure piece 226. This is a shaped piece of 55 said delivery nozzle; said abutment means having means 

sheet metal, rigidly attached to the legs 238, 240 of the for urging it to urge said seal member against said bone 

bridge portion 234. It has a substantially straight chan- cavity opening. 

nel-section portion, and a downwardly curving portion 7. Apparatus according to claim 6 wherein in use, said 

at one side. It is for use with a femoral seal of solid delivery nozzle is provided by a dispensing means and 

conformable polymer. 60 wherein said urging means is an abutment surface of the 

The preceding description and FIGS. 7 to 10 refer to abutment means arranged to be abuttable against by a 

the medullary canal of a femur. Of course the apparatus said dispensing means. 

is applicable to many other situations, e.g. in filling an 8. Apparatus according to claim 7 wherein said abut- 
acetabular cavity. Different types of cavity may call for ment means comprises an apertured pressure piece 
differently shaped seal members 114, and these in turn 65 shaped to urge the seal member against the cavity open- 
may call for differently shaped pressure pieces 126.. ing. 

For example, in filling an acetabular cavity we may 9. Apparatus according to claim 8 wherein said pres- 
ume a thick disc or doughnut-shaped seal member 114 sure piece is substantially banana-shaped. 
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10. Apparatus according to claim 8 wherein the abut- 
ment surface is provided by an abutment assembly com- 
prising an apertured bridge piece arranged to contact 
the pressure piece on either side of its aperture, and a 
receiving portion adapted to receive an end portion of 5 
said dispensing means. 

11. Apparatus according to claim 5 wherein said 
substantially solid body is of a viscoelastically conform- 
able material. 

12. A method of pressurizing cement in a cavity in a 10 
bone in a surgical procedure, said method comprising 
the steps of: 

placing a seal member over the bone around the open 
end of the cavity in substantially co-planar relation- 



i 

ship with the surfaces of the bone aefming :ne 
cavity opening so as not to invade the cavitv, said 
seal member having an aperture therethrougn ana 
being of a size such that the seal member extenas 
beyond the edges of. cavity and contacts tfte sur- 
faces of the bone defining the cavity; 

causing a cement delivering nozzle to extend seai- 
ingJy through said aperture; and 

passing cement through said nozzle into the cavttv 
while urging said seal member to seal said cavitv, 
so as to completely till said cavity including me 
uppermost portion of the cavity adjacent ;o tne 
cavity opening. 
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Bone cement delivery needle has vibration assembly that is arranged in handle extending from sheath, to 
agitate cement !T~/7 ^ s~ , ^ . 
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the lumen 30 of the tubular element 12. When being 
coaxially surrounded by the tubular element 12, the distal 
end 16 of the guidewire 14 is stretched or bent into a 
configuration that has a relatively smaller cross-sectional 
profile. The guidewire 14 is then advanced distally by 
manipulating the proximal end 18 of the guidewire 14, or the 
handle 22, if one is provided. When the distal end 16 of the 
guidewire 14 exits the lumen 30 of the tubular element 12, 
it assumes a second profile, e.g., a profile with an expanded 
configuration. Outside the tubular element 12, the distal end 
16 of the guidewire 14 engages or comes in contact with the 
target bone tissue. (FIG. 14C) Because the guidewire is 
stiller than the degenerated tissue al the target site 150, the 
guidewire 14 cut into the degenerated bone tissue when it 
emerges from the tubular element 12. 

[0070] As shown in FIG. 14C, torsional motion, as rep- 
resented by arrow 166, and axial motion, as represented by 
arrow 168, may be applied to the proximal end 18 of the 
guidewire 14, or to the handle 22 if one is provided, so that 
the removal element 32 at the distal end 16 of the guidewire 
14 may engage the target bone tissue at the target site 150. 
The torsional motion and the axial motion may be applied 
manually or mechanically (i.e. by a machine). Depending on 
the configuration and type of the removal element 32, the 
removal element 32 may cut through the target bone tissue 
at the target site 150, and/or may deform the target bone 
tissue by compressing it against the adjacent healthy bone 
tissue, while the torsional and/or axial motion is being 
applied to the guidewire 14. When a desired amount of bone 
tissue is cut or pressed against the adjacent healthy bone 
tissue, a void 164 is created. A device (not shown) attaching 
to the proximal end 28 of the tubular element 12 may be used 
to create suction within the lumen 30 of the tubular element 
12 to remove bone tissue matrices during the void-creation 
process. 

[0071] If the device 10 includes a bead 60, such as that 
shown in FIG. 6, the bead 60 may be used to create the 
channel 162 and the void 164 in the vertebra 152. In this 
case, the motor 62 causes the bead 60 to rotate about the 
guidewire 14. The bead 60 may be navigated to the desired 
target site 150 by rotating and axially positioning the proxi- 
mal end 18 of the guidewire 14, or the handle 22 if one is 
provided. The bead 60 may also be guided along a non-linear 
path by advancing or retracting the bead 60 relative to the 
guidewire 14 having a non-linear distal end, as discussed 
previously. If a marker 90 such as those shown in FIGS. 8A 
to 8D is provided, it may be used to help determine the 
orientation of the distal end of the guidewire 14, as discussed 
previously. Once the bead 60 reaches the target site 150, the 
bead 60 may be navigated through the target bone tissue to 
create the desired void. 

[0072] If the device 10 includes an expandable cutting 
basket 70, as described previously with reference to FIGS. 
7A to 7D, the expandable cutting basket 70 may be 
advanced distally until it emerges from the distal end 26 of 
the tubular element 12 and reaches the target bone tissue. 
The expandable cutting basket 70 is then expanded either 
manually or by its self-expanding characteristic. Turning the 
proximal end 18 of the guidewire 14, or the handle 22 if one 
is provided, then rotates the cutting basket 70. Alternatively, 
a machine connecting to a proximal end of the cutting basket 
70 can be used to rotate the cutting basket 70. The rotation 



of the cutting basket 70 helps remove target bone tissue at 
the target site 150, creating the desired void. 

[0073] If the device 10 includes an electrode at the distal 
end 16 of the guidewire 14, the electrode may be used to 
ablate target bone tissue and create a lesion at the target site 
150. 

[0074] Once the void 164 is created, if the size or geom- 
etry of the void 164 is not sufficient to cover the entire 
portion of the target site 150, the delivery device 10 may be 
oriented to aim at the target site 150 using a different angle 
170 selected relative to the axis 154, and the same steps 
discussed previously may be repeated until a desired geom- 
etry and/or size of the void is achieved. (FIG. 14D) In 
addition, the same steps are preferably repeated on the 
opposite side of the vertebra 152 in order to create a void 164 
that is somewhat symmetric about the axis 171 of the 
vertebra 152. 

[0075] Once the void 164 is completely created, the tubu- 
lar element 12 is then used to deliver a media 172 to the void 
164. (FIG. 14E) The media 172 may include granular 
implants or particles, such as "calcium salts", including 
ACP, TCP, and CaS0 4 , CaP0 4 , Hydroxylapatile (HA), Cal- 
cium Aluminate, etc. The media 172 may also include bone 
cement such as PMMA or the like, and other biomaterials 
such as donor tissue. The implants or particles or granules 
within the media 172 may have approximately the same size, 
or alternatively, may have a distribution of sizes. It should be 
noted that the type of media 172 being used does not limit 
the scope of the invention, and that media 172 having other 
compositions may also be used as long as it is suitable for 
the particular application. The guidewire 14 may remain 
within the lumen 30 of the tubular element 12 while the 
media 172 is being delivered by the tubular element 12. 
Alternatively, the guidewire 14 may be extracted from the 
tubular element 12 before delivering the media 172. In either 
case, the lumen 30 of the tubular element 12 may be used to 
delivery the media 172, Alternatively, the delivery device 10 
may include a second tubular element (not shown) posi- 
tioned coaxially* within the lumen 30 of the tubular element 
12 for delivery of the media 172. 

[0076] If the delivery device 10 includes a vibration 
device 100, such as that shown in FIG. 9, it may be used to 
compact the media 172 contained within the void 164. (FIG. 
14F) While the distal tip of the guidewire 14 is still within 
the media 172, the vibration device 100 is activated and 
causes the guidewire 14 to vibrate. The vibration at the distal 
end of the guidewire 14 in turn mobilizes the particles or 
granules within the media 172. In this process, the particles 
or granules rearrange themselves to mechanically interlock 
or interdigitate with one another, forming a more stable and 
tightly knitted structure within the media 172. This results in 
a media having good consistency and a media that could 
develop adequate structural strength. 

[0077] If the delivery device 10 does not include a vibra- 
tion device, the compaction may be performed by manually 
tapping the proximal end 18 of the guidewire 14. Alterna- 
tively, a separate compaction device such as that shown in 
FIG. 13 may be used to compact the media 172 within the 
void 164. In this case, the elongate member 130 of the 
compaction device 128 is inserted into the lumen 30 of the 
tubular element 12 and is advanced distally until the distal 
end of the elongate member 130 emerges from the distal end 
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Rheological properties of PMMA bone cements during curing 

( Untersuchung der rheologischen Eigenschaften von PMMA-Knochenzement waehrend des Aushaertens ) 
Farrar, PF; Rose, J 

Smith a. Nephew Group res. Centre, Heslington, GB 
Biomaterials, v22, n22, pp3005-3013 , 2001 
Document type: journal article Language: English 
Record type: Abstract 
ISSN: 0142-9612 

Abstract: 

Manual manipulation requires a cement which rapidly reaches a doughy state. Conversely, injection requires a 
cement which maintains a low viscosity. The rheological behaviour of poly(methyl methacrylate) bone cements has 
been characterised during the curing phase using an oscillating parallel plate rheometer. Viscosity has been 
measured as a function of time for a range of commercial cements showing different viscosity-time profiles. 
Measurements have been made over a range of temperatures from 19-25 deg C, and the results show a strong 
dependence of rate of viscosity rise on temperature. Viscoelastic parameters, such as storage modulus, loss modulus 
and phase angle have been obtained and show the change from primarily viscous to elastic behaviour as the cements 
set. It is suggested that these parameters more completely describe the rheological behaviour of bone cements than 
viscosity alone and may provide a better measure of handling and setting characteristics. 

Descriptors: BONE CEMENT; RHEOLOGICAL PROPERTIES; ACRYL GLASS; VISCOSITY; ELASTICO 
VISCOUS LIQUIDS; VISCOSIMETERS; COULOM MODULUS; CURING PROCESS 
Identifiers: rheologische Eigenschaft; Knochenzement; Aushaertung 
Rheological properties of PMMA bone cements during curing , 2001 

Abstract: 

Manual manipulation requires a cement which rapidly reaches a doughy state. Conversely, injection requires 
a cement which maintains a low viscosity. The rheological behaviour of poly(methyl methacrylate) bone 
cements has been characterised during the curing phase using an oscillating parallel plate rheometer. 
Viscosity has been measured as a function of time for a range of commercial cements showing different 

viscosity-time profiles. Measurements have been made over a range of temperatures from have been 

obtained and show the change from primarily viscous to elastic behaviour as the cements set. It is suggested 
that these parameters more completely describe the rheological behaviour of bone cements than viscosity 
alone and may provide a better measure of handling and setting characteristics. 
Descriptors: BONE CEMENT; RHEOLOGICAL PROPERTIES; ACRYL GLASS; VISCOSITY; 
ELASTICO VISCOUS LIQUIDS; VISCOSIMETERS; COULOM MODULUS; CURING PROCESS 
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In vitro evaluation of a malleus head to stapes head 'incus replica' prosthesis 

Mills R.; Abel E.; Lord R. 

Dr. R. Mills, Department of Otolaryngology, Lauriston Building, Royal Infirmary of Edinburgh, Lauriston Place, 
Edinburgh EH3 9YW United Kingdom 

Journal of Laryngology and Otology ( J. LARYNGOL. OTOL. ) ( United Kingdom ) 2001 , 1 15/2 (97-100) 

CODEN: JLOTA ISSN: 0022-2151 

Document Type: Journal ; Article 

Language: ENGLISH Summary Language: ENGLISH 

Number Of References: 15 

An ossicular prosthesis produced by making a mould from a cadaveric incus and injecting ionomeric cement into it 
(incus replica prosthesis, IRP) has been cemented to the malleus head and stapes head and evaluated in fresh human 
temporal bones using a laser vibrometer. Stapes velocity was recorded under acoustic stimulation and foot plate 
displacements were derived. Fourteen frequencies between 125 Hz and 8000 Hz have been used. Measurements 
were made with the ossicular chain intact, following removal of the incus, with the prosthesis cemented to the 
malleus, but not the stapes, and with the incudo-stapedial joint cemented. In a second series of experiments the 
performance of the IRP was compared with that of a Causse partial ossicular replacement prosthesis, using the same 
experimental set-up. The results indicate that the prosthesis performs almost as well as the intact ossicular chain and 
that cementing the incudo-stapedial joint gives better sound transmission than leaving it uncemented. In addition the 
IRP outperforms the conventional partial ossicular replacement prosthesis. 

Device Brand Name/Manufacturer Name: Biochem/Corinthian Medical 
Device Manufacturer Names: Corinthian Medical; Polytec 
MEDICAL DESCRIPTORS: 

* middle ear prosthesis 

malleus; stapes; incus; cadaver; temporal bone; auditory stimulation ; laser; device; vibration; velocity; article 
SECTION HEADINGS: 
011 Otorhinolaryngology 

027 Biophysics, Bioengineering and Medical Instrumentation 

An ossicular prosthesis produced by making a mould from a cadaveric incus and injecting ionomeric cement into it 
(incus replica prosthesis, IRP) has been cemented to the malleus head and stapes head and evaluated in fresh human 
temporal bones using a laser vibrometer. Stapes velocity was recorded under acoustic stimulation and foot plate 

displacements were made with the ossicular chain intact, following removal of the incus, with the prosthesis 

cemented to the malleus, but not the stapes, and with the incudo-stapedial joint cemented. In a second series of 

experiments the performance of the IRP was compared with that indicate that the prosthesis performs almost as 

well as the intact ossicular chain and that cementing the incudo-stapedial joint gives better sound transmission than 
leaving it uncemented. In addition the... 
MEDICAL DESCRIPTORS: 

malleus; stapes; incus; cadaver; temporal bone; auditory stimulation ; laser; device; vibration; velocity; article 
Emtree Codes: 2001 
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Process for mixing and dispensing a flowable substance 

Author: Speitling Andreas Werner (Reprint) 
Author Address: Kiel, Germany* *Germany 

Journal: Official Gazette of the United States Patent and Trademark Office Patents 1274 ( 5 ): Sep. 30, 2003 2003 
Medium: e-file 

Patent Number: US 6626912 Patent Date Granted: September 30, 2003 20030930 Patent Classification: 

606-92 Patent Assignee: Stryker Trauma GmbH, Germany Patent Country: USA 

ISSN: 0098-1 133 JISSN print) 

Document Type: Patent 

Record Type: Abstract 

Language: English 

Abstract: A process and apparatus for use in mixing and applying a flowable substance that consists of a 
powdered first component and a liquid second component. The mixing of the two components form a flowable 
substance, especially a bone cement. The apparatus uses an injection syringe. The first component is placed into 
the injection syringe after removing the syringe plunger and placing a closing device or cap onto the dispensing end 
of the syringe. The liquid component is added to the syringe, preferably from a second syringe filled with the liquid 
component via a hollow needle of the second syringe. The first syringe is closed at the filling with the syringe 
plunger under the load of sufficient air in the syringe cylinder. The components are mixed by shaking the first 
syringe. The lid of the first syringe is removed and a hollow needle is placed onto the first syringe and the flowable 
substance is delivered at a desired site. 

Descriptors: 

Major Concepts: Equipment Apparatus Devices and Instruments; Methods and Techniques; 
Orthopedics— Human Medicine, Medical Sciences 

Methods & Equipment: flowable substance application apparatus-medical equipment; flowable substance 
application method-clinical techniques, therapeutic and prophylactic techniques; flowable substance mixing 
apparatus- medical equipment; flowable substance mixing method-clinical techniques, therapeutic and 
prophylactic techniques 
Miscellaneous Terms: bone cement 
Concept Codes: 

1 8006 Bones, joints, fasciae, connective and adipose tissue - Pathology 
2003 

Abstract: A process arid apparatus for use in mixing and applying a flowable substance that consists of a 

powdered first liquid second component. The mixing of the two components form a flowable substance, 

especially a bone cement. The apparatus uses an injection syringe. The first component is placed into the 
injection syringe after removing the syringe plunger and placing a closing device or cap onto the dispensing end of 
the syringe. The liquid component is added to the syringe, preferably from a second syringe filled with the liquid 
component via a hollow needle of the second syringe. The first syringe is closed at the filling with the syringe... 
...under the load of sufficient air in the syringe cylinder. The components are mixed by shaking the first syringe. The 



lid of the first syringe is removed and a hollow needle is placed onto the first syringe and the flowable substance 

delivered at a desired... 

Descriptors: 

Major Concepts: Equipment Apparatus Devices and Instruments Orthopedics- 
Methods & Equipment: flowable substance application apparatus— flowable substance mixing apparatus- 
Miscellaneous Terms: bone cement 



26/5,K/4 (Item 1 from file: 5) Links 

Fulltext available through: John Wiley and Sons USPTO Full Text Retrieval Options ScienceDirect 
Biosis Previews(R) 

(c) 2007 The Thomson Corporation. All rights reserved. 
17724488 Biosis No.: 200400093257 

Influence of oscillatory mixing on the injectability of three acrylic and two calcium-phosphate bone cements 
for vertebroplasty. 

Author: Baroud G (Reprint); Matsushita C; Samara M; Beckman L; Steffen T 

Author Address: Orthopaedic Research Laboratory, Division of Orthopaedic Surgery, McGill University, Royal 
Victoria Hospital, 687 Pine Avenue West, Rm. L4.65, Montreal, PQ, H3A 1A1, Canada**Canada 
Author E-mail Address: gbaroud@orl.mcgill.ca 

Journal: Journal of Biomedical Materials Research 68B ( 1 ): p 105-1 1 1 January 15, 2004 2004 
Medium: print 

ISSN: 0021-9304 JISSN print) 
Document Type: Article 
Record Type: Abstract 
Language: English 

Abstract: Injecting acrylic and, increasingly, calcium-phosphate cements into the porous bone structure is an 
emerging procedure, referred to as vertebroplasty, for the augmentation of osteoporotic vertebrae. Despite the 
benefits of vertebroplasty, it has limitations. The limitations of interest in this study are the injectability of bone 
cements and their mixing variability (i.e., low reproducibility of resulting viscosity). The objective of this study is to 
investigate the effect of oscillatory versus manual mixing on cement viscosity and mixing variability. Five cements 
are tested: (a) VertebroplasticTM, (b) DP-PourTM, (c) Antibiotic Simplex(R), (d) chronOS InjectTM, and (e) 
BiopexTM. Compared to manual mixing, oscillatory mixing significantly decreased the mean viscosity and the 
mixing variability, which was inferred from the coefficient of variation. For example, under oscillatory mixing, the 
viscosity and the variability for Vertebroplastic decreased to one-third of the corresponding values for manual 
mixing. Similar results were obtained for the other cements. The decrease in viscosity is attributed to the 
pseudo-plastic behavior of bone cements. The decrease in the variability of cement viscosity was attributed to 
greater dispersive mixing of the cement components under oscillatory mixing. The decrease in viscosity eases the 
injection by reducing the pressure required. The decrease in the variability of cement viscosity increases 
reproducibility of the cement injection. Oscillatory mixing appears to have the potential to contribute to improving 
vertebroplasty. 

Descriptors: 

Major Concepts: Biomaterials; Methods and Techniques; Skeletal System- Movement and Support 
Organisms: Parts Etc: bone-skeletal system; vertebrae-skeletal system 
Diseases: osteoporosis-bone disease 
Mesh Terms: Osteoporosis (MeSH) 

Chemicals & Biochemicals: Antibiotic Simplex bone cement-biomaterial; Biopex bone cement-biomaterial; 
DP-Pour bone cement- biomaterial; Vertebroplastic bone cement-biomaterial; chronOS Inject bone 
cement-biomaterial 

Methods & Equipment: manual mixing-laboratory techniques; oscillatory mixing-laboratory techniques; 
vertebroplasty-clinical techniques, therapeutic and prophylactic techniques 
Miscellaneous Terms: bone-cement viscosity; mixing variability 
Concept Codes: 



1051 1 Biophysics - Bioengineering 

18004 Bones, joints, fasciae, connective and adipose tissue - Physiology and biochemistry 

18006 Bones, joints, fasciae, connective and adipose tissue - Pathology 
Influence of oscillatory mixing on the injectability of three acrylic and two calcium-phosphate bone cements 
for vertebroplasty. 
2004 

Abstract: Injecting acrylic and, increasingly, calcium-phosphate cements into the porous bone structure is an 
emerging procedure, referred to as vertebroplasty, for the augmentation of osteoporotic vertebrae. Despite 
the benefits of vertebroplasty, it has limitations. The limitations of interest in this study are the injectability of 
bone cements and their mixing variability (i.e., low reproducibility of resulting viscosity). The objective of this 
study is to investigate the effect of oscillatory versus manual mixing on cement viscosity and mixing 
variability. Five cements are tested: (a) VertebroplasticTM, (b) DP-PourTM, (c) Antibiotic Simplex(R), (d) 
chronOS InjectTM, and (e) BiopexTM. Compared to manual mixing, oscillatory mixing significantly 
decreased the mean viscosity and the mixing variability, which was inferred from the coefficient of variation. 
For example, under oscillatory mixing, the viscosity and the variability for Vertebroplastic decreased to 
one-third of the corresponding values for manual mixing. Similar results were obtained for the other cements. 
The decrease in viscosity is attributed to the pseudo-plastic behavior of bone cements. The decrease in the 
variability of cement viscosity was attributed to greater dispersive mixing of the cement components under 
oscillatory mixing. The decrease in viscosity eases the injection by reducing the pressure required. The 
decrease in the variability of cement viscosity increases reproducibility of the cement injection. Oscillatory 
mixing appears to have the potential to contribute to improving vertebroplasty. 
Descriptors: 

Major Concepts: ...Skeletal System— Movement and Support 

Organisms: Parts Etc: bone- skeletal system; skeletal system 

Diseases: ...bone disease 

Chemicals & Biochemicals: Antibiotic Simplex bone cement- Biopex bone cement- DP-Pour bone 

cement— Vertebroplastic bone cement— chronOS Inject bone cement- 
Methods & Equipment: ...oscillatory mixing 
Miscellaneous Terms: bone-cement viscosity... 
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The effect of polymethylmethacrylate bone cement vibration on the bone-cement interface 

Author: Thomas Andrew M C (Reprint); McMinn D J W; Haddaway M; McCall I W 

Author Address: Royal Orthopaedic Hosp., Woodlands, Northfield, Birmingham B31 2AP, UK**UK 

Journal: Cells and Materials 2 ( 2 ): p 163-168 1992 

ISSN: 1051-6794 

Document Type: Article 

Record Type: Abstract 

Language: English 

Abstract: Low frequency vibration of polymethylmethacrylate (PMMA) bone cement reduces the viscosity of the 
cement by shear thinning. The effect of this low frequency vibration on the bone- cement interface was studied 
using microfocal radiography (MFR) and scanning electron microscopy (SEM). Effects were studied in vitro and in 
vivo. In vitro, samples of Palacos low viscosity PMMA were placed on blocks of Kiel bone and vibrated. MFR and 
SEM demonstrated an improvement in the appearance of the bone-cement interface. In vivo, PMMA was injected 
into the upper tibia of the dog. An assessment of the effect of high and low pressure injection, and the effect of 
added low frequency vibration of the cement was made. The effect on cement penetration was studied using MFR 
and SEM. It was found that vibration produced an improved bone- cement interface compared to low pressure 
injection, and an interface comparable to that obtained with high pressure injection. 

Registry Numbers: 9011-14-7: POLYMETHYLMETHACRYLATE 
Descriptors: 

Major Concepts: Biochemistry and Molecular Biophysics; Methods and Techniques; Morphology; Skeletal 
System— Movement and Support 

Biosystematic Names: Canidae—Carnivora, Mammalia, Vertebrata, Chordata, Animalia 
Organisms: dog (Canidae) 

Common Taxonomic Terms: Animals; Carnivores; Chordates; Mammals; Nonhuman Vertebrates; Nonhuman 
Mammals; Vertebrates 

Chemicals & Biochemicals: POLYMETHYLMETHACRYLATE 

Miscellaneous Terms: METHOD; MICROFOCAL RADIOGRAPHY; SCANNING ELECTRON MICROSCOPY 

Concept Codes: 
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The effect of polymethylmethacrylate bone cement vibration on the bone-cement interface 
1992 

Abstract: Low frequency vibration of polymethylmethacrylate (PMMA) bone cement reduces the viscosity of 
the cement by shear thinning. The effect of this low frequency vibration on the bone- cement interface was 
studied using microfocal radiography (MFR) and scanning electron microscopy (SEM). Effects were 

studied vivo. In vitro, samples of Palacos low viscosity PMMA were placed on blocks of Kiel bone and 

vibrated. MFR and SEM demonstrated an improvement in the appearance of the bone-cement interface. In 
vivo, PMMA was injected into the upper tibia of the dog. An assessment of the effect of high and low pressure 
injection, and the effect of added low frequency vibration of the cement was made. The effect on cement 
penetration was studied using MFR and SEM. It was found that vibration produced an improved bone- 
cement interface compared to low pressure injection, and an interface comparable to that obtained with high 
pressure injection. 
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Introduction of orthopedic cement composition to target bone site for orthopedic and dental applications, by 
delivering cement composition to the target site through passageway of hard tissue securing device while 
applying vibratory force 
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Alerting Abstract US Al 

NOVELTY - An orthopedic cement composition is introduced to a target bone site by implanting a hard tissue 
securing device having a passageway at the target bone site, and delivering the cement composition to the target 
bone site through the passageway while a vibratory force is applied to the securing device. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for: 
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Production of calcium phosphate composition for kit, involves combining preset amount of setting fluid, dry 
reactants containing calcium and phosphate sources and monovalent cation dihydrogen phosphate salt, and 
emulsifying agent 
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Alerting Abstract US Al 

NOVELTY - Producing calcium phosphate composition which sets into strong calcium phosphate containing 
product, comprising mixing a setting fluid (a), dry reactants (b) containing calcium and phosphate sources (i) and a 
monovalent cation dihydrogen phosphate salt (ii), and an emulsifying agent (c), in preset ratio, is new. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for: 
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Production of a composition that sets into a solid product, useful to repair a hard tissue defect, comprises 
combining a setting fluid, dry reactant and a contrast agent comprising a particulate barium apatite 

Patent Assignee: CONSTANTZ B R (CONS-I); DELANEY D (DELA-I); SKELETAL KINETICS LLC (SKEL-N); 
YETKINLER D (YETK-I) 

Inventor: CONSTANTZ B R; DELANEY D; YETKINLER D 



Patent Number 


Kind 


Date 


Application Number 


Kind 


Date 


Update 


Type 


US 20050257714 


Al 


20051124 


US 2004851766 


A 


20040520 


200582 


B 


WO 20051 12851 


A2 


20051201 


WO 2005US 17922 


A 


20050519 


200582 


E 


EP 1746958 


A2 


20070131 


EP 2005753827 


A 


20050519 


200712 


E 








WO 2005US 17922 


A 


20050519 







Priority Applications (no., kind, date): US 2004851766 A 20040520 

Patent Details 



Patent Number 



Kind 



Lan Pgs Draw 



Filing Notes 



US 20050257714 Al 



EN 



10 



1 



WO 20051 12851 



A2 



EN 



National Designated 
States,Original 



AE AG AL AM AT AU AZ BA BB BG BR BW BY BZ CA CH CN CO CR 
CU CZ DE DK DM DZ EC EE EG ES FI GB GD GE GH GM HR HU ID EL 
IN IS JP KE KG KM KP KR KZ LC LK LR LS LT LU LV MA MD MG MK 
MN MW MX MZ NA NG NI NO NZ OM PG PH PL PT RO RU SC SD SE 
SG SK SL SM SY TJ TM TN TR TT TZ UA UG US UZ VC VN YU ZA ZM 
ZW 



Regional Designated 
States.Original 



AT BE BG BW CH CY CZ DE DK EA EE ES FI FR GB GH GM GR HU IE 
IS IT KE LS LT LU MC MW MZ NA NL OA PL PT RO SD SE SI SK SL SZj 
TR TZ UG ZM ZW 



EP 1746958 



A2 



EN 



PCT Application 



WO 2005US 17922 



Based on OPI patent |WO 2005 112851 



Regional Designated 
States,Original 



AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HU IE IS IT LI LT LU 
MC NL PL PT RO SE SI SK TR 



i 

4 



24/7 75 (Item 5 from file: 350) Links 
Derwent WPIX 

(c) 2007 The Thomson Corporation. All rights reserved. 
0015370648 

WPI Acc no: 2005-796085/200581 
Related WPI Acc No: 2006-008317 
XRAM Acc no: C2005-245266 

Production of composition useful for repairing a hard tissue defect involves combining setting fluid; and dry 
reactants containing calcium and phosphate sources, and monovalent cation dihydrogen phosphate salt 

Patent Assignee: CONSTANTZ B R (CONS-I); DELANEY D (DELA-I); SKELETAL KINETICS LLC (SKEL-N); 
YETKINLER D (YETK-I) 

Inventor: CONSTANTZ B R; DELANEY D; YETKINLER D; CONSTANTZ B 



Patent Family ( 3 patents, 1 10 countries ) 



Patent Number 


Kind 


Date 


Application Number 


Kind 


Date 


Update 


Type 


US 20050260278 


Al 


20051124 


US 2004850985 


A 


20040520 


200581 


B 


WO 20051 12958 


A2 


20051201 


WO 2005US 17959 


A 


20050519 


200581 


E 


EP 1746974 


A2 


20070131 


EP 2005751968 


A 


20050519 


200712 


E 








WO 2005US 17959 


A 


20050519 







Priority Applications (no., kind, date): US 2004850985 A 20040520 

Patent Details 



Patent Number 



Kind 



Lan Pgs Draw 



Filing Notes 



US 20050260278 Al 



EN 



0 



WO 20051 12958 



A2 



EN 



National Designated 
States.Original 



AE AG AL AM AT AU AZ BA BB BG BR BW BY BZ CA CH CN CO CR 
CU CZ DE DK DM DZ EC EE EG ES FI GB GD GE GH GM HR HU ID IL 
IN IS JP KE KG KM KP KR KZ LC LK LR LS LT LULVMAMDMGMK 
MN MW MX MZNA NG NI NO NZ OM PG PH PL PT RO RU SC SD SE 
SG SK SL SM SY TJ TM TN TR TT TZ UA UG US UZ VC VN YU ZA ZM 
ZW ' 



Regional Designated 
States.Original 



AT BE BG BW CH CY CZ DE DK EA EE ES FI FR GB GH GM GR HU IE 
IS IT KE LS LT LU MC MW MZ NA NL OA PL PT RO SD SE SI SK SL SZj 
TRTZUGZMZW 



EP 1746974 



A2 



EN 



PCT Application 



WO 2005US 17959 



Based on OPI patent |WO 2005 1 1 2958 



Regional Designated 
States,Original 



AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HU IE IS IT LI LT LU 
MC NL PL PT RO SE SI SK TR 



24/7/6 (Item 6 from file: 350) Links 
Derwent WPDC 

(c) 2007 The Thomson Corporation. All rights reserved. 
0015006888 

WPI Acc no: 2005-354793/200536 
XRAM Acc no: C2005-109719 

Production of flowable composition, e.g. paste, that sets into calcium phosphate-containing product, 
comprises combining setting fluid, dry reactants having calcium source and phosphate source, and 
osteoclastogenic agent 
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NOVELTY - Flowable composition that sets into a calcium phosphate containing product is produced by, 
combining setting fluid, dry reactants having calcium source and phosphate source, and osteoclastogenic agent in a 
ratio sufficient to produce the flowable material. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for: 
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Introducing a flowable orthopedic calcium phosphate cement composition to a target bone site, e.g. cancellous 
bone of vertebral body, involves delivering the cement composition to the target bone site in conjunction with 
vibration 
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NOVELTY - Introducing a flowable orthopedic calcium phosphate cement composition to a target bone site, 
involves delivering the flowable orthopedic cement composition to the target bone site in conjunction with vibration. 
DESCRIPTION - An INDEPENDENT CLAIM is also included for a system device and kit for delivering orthopedic 
cement to a target bone site, comprising: 

1 . a delivery device for the cement comprising a flowable composition introduction element; and 

2. vibratory element (10) for vibrating the flowable composition introduction element. 
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Production of flowable composition for use e.g. in repairing hard tissue defects such as bone defects, by 
combining setting fluid, dry reactants comprising calcium and phosphate sources, and water-soluble contrast 
agent 
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Alerting Abstract US Al 

NOVELTY - Production of flowable composition, e.g. paste, includes combining setting fluid, dry reactants, and 
water-soluble contrast agent in a ratio sufficient to produce the flowable material. The dry reactants comprise 
calcium source and phosphate source. The flowable composition sets into a calcium-phosphate-containing product. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for: 
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Production of flowable composition e.g. paste that sets into calcium phosphate-containing product for 
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NOVELTY - Producing a flowable composition that sets into a calcium phosphate-containing product comprises 
combining a silicate solution and dry reactants comprising a calcium source and a phosphate source. The silicate 
solution and dry reactants are combined in a ratio sufficient to produce a flowable material that sets into a calcium 
phosphate-containing product. 

USE - For producing a flowable composition, e.g. paste, that sets into a calcium phosphate-containing product for 
repairing a hard tissue defect (claimed), e.g. bone defect. 

ADVANTAGE - Calcium phosphate cement employing silicate liquid may be mixed very quickly and easily 
without specialized mixing devices and set rapidly. It obtains higher strength due to the lower liquids to solids ratio. 
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Flowable composition producing method for use in dental field, involves combining phosphate-silicate setting 
fluid and dry reactants, where setting fluid and dry reactants are combined in ratio to produce flowable 
material 
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Alerting Abstract US Al 

NOVELTY - The method involves combining a phosphate-silicate setting fluid and dry reactants comprising a 
calcium source and a phosphate source. The setting fluid and dry reactants are combined in a ratio sufficient to 
produce a flowable material, where the ratio ranges from about 0.2:1 to 0.7:1. The setting fluid is a solution of a 
soluble silicate having a silicate concentration of 0.1 percent to 15 percent. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 
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Production of flowable composition for repairing hard tissue defects comprises combining silicate solution 
and dry reactants of calcium and phosphate sources to produce a product containing calcium phosphate 
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NOVELTY - A silicate solution and dry reactants comprising calcium source and phosphate source, are combined 
a preset ratio to produce a flowable material which sets into a calcium phosphate containing product. 
DESCRIPTION - INDEPENDENT CLAIMS are included for the following: 
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NOVELTY - A flowable composition that sets calcium phosphate containing product is produced by combining a 
silicate solution and dry reactants comprising calcium and phosphate source in a ratio sufficient to produce flowable 
material. 
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NOVELTY - Repairing defective bone comprises by administering a flowable composition containing phosphoric 
acid, a calcium source and neutralizing anions to the bone and allowing it to set into a calcium phosphate mineral, is 
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NOVELTY - A calcium phosphate containing an antimicrobial agent cement is new. 
DESCRIPTION - A calcium phosphate containing an antimicrobial agent cement comprises 60 to 95% of 
alpha-tricalcium phosphate, 1 to 20% of monocalcium phosphate monohydrate, 5 to 25% of calcium carbonate, 
lubricant to produce a flowable product and 0.01 to 10% of an antimicrobial agent. The components produce a 
flowable product which sets in less than 20 minutes into an apatitic product which has a compressive strength of at 
least 40 MPa. 
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Alerting Abstract US A 

Calcium phosphate cement composition comprises an amorphous calcium phosphate having a calcium to phosphate 
molar ratio of about 1.6-1.8, at least one additional calcium source and a physiologically acceptable aqueous liquid. 
USE - For treating bone fractures etc. 
ADVANTAGE - The composition remodelable. 
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Alerting Abstract US A 

Ca phosphate mineral compsn. is prepd. by mechanically mixing at least 1 Ca source (I) and an acidic phosphate 
source (II) free of uncombined H20 for sufficient time for partial reaction of (I) and (II) to occur to provide a dry, 
incompletely-reacted prod. (III). The dry prod. (Ill) is capable of reacting with a lubricant (IV) to form a solid prod, 
with complete reaction of the reactants at below ca 60 deg C. , 

USE/ADVANTAGE - The dry prod. (Ill) requires less H20 for formation of a desired viscosity, has enhanced 
mechanical props., and is physiologically acceptable. The dry powder (III) is readily transported, and can be 
converted into a usable form by simple mixing with a lubricant (IV). The resulting prod, then provides good tensile 



properties and sets rapidly to a hard material in a range of environments. The compsn. can be used as a flowable 
prod, to be introduced at various sites in the body, filling voids or areas totally deficient of hard bone. In addn., by 
adjusting the Ca:phosphate ratio in (III), the resorption rate of the final prod, (cement) can be tailored from e.g. 6 
weeks to 1 8 months. 
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Appts. for applying hydroxyapatite coating to prosthesis - has coating medium recirculated between coating 
trough and distribution tank with addn. of reactive components 
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Alerting Abstract US A 

Appts. applies a strongly adhering, hydroxyapatite coating to a substrate. Appts. includes a coating trough, a 
distribution tank and a soln. prepn. tank. Coating medium is circulated continuously from the coating to the 
distribution trough and back again. Temp, and pH of the circulating medium are controlled. Soln. is transferred from 
the prepn. tank to the circulating medium. Ca, phosphate and neutralising base are added from individual sources. 
Ca and phosphate sources feed into the coating trough the Ca at a point proximal to the substrate while the 
phosphate and neutralising base sources are more distal. This allows small Ca phosphate particles to form proximal 
the substrate. Substrate is held in the trough and its position can be changed. 

Substrates (14) supported by holders (16) are pref. placed in trough (12). Trough has Ca (18), phosphate (20) and 
hydroxide (22) inlet ports. This allows recirculating soln. to be replenished with Ca and phosphate and pH 
controlled downstream from the substrates. 
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Uniform, high surface area hydroxyapatite coating on substrates - by contacting substrate at elevated temp, 
with a soln. contg. source of soluble calcium ion and source of soluble phosphate ion 
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